This paper examines the spillover effects of inward foreign direct investment (FDI) on the entrepreneurial activities of new firm creation through both industrial and geographical linkages.
Introduction
Foreign direct investment (FDI) has arguably become a distinguishing feature of the globalized economy in the two most recent decades. Global FDI inflows grew sixfold between 1990 and 2012 and the total stock of FDI rose elevenfold during the same period. 1 The surge of FDI has stimulated great research efforts to investigate the effect of FDI presence on the strategic behavior and performance of domestic firms through the channel of productivity spillover (among others, Aitken and Harrison 1999; Altomonte and Pennings 2009; Buckley et al. 2006; Garcia et al. 2013; Haddad and Harrison 1993; Haskel et al. 2007; Motohashi and Yuan 2010) .
In contrast to the large body of literature on the productivity-spillover of FDI, there has been a limited research on the link between inward FDI and new firm creation in host countries.
There are several publications addressing the intra-and inter-sectoral spillover effects of inward FDI on the net entry or survival of domestic firms at the industry level (Ayyagari and Kosová 2010; Barbosa and Eiriz 2009; Burke et al. 2008; De Backer and Sleuwaegen 2003; Görg and Strobl 2002) . In addition, Lee et al. (2014) examine the intra-and inter-regional spillover effects of inward FDI on the gross entry of local entrepreneurial firms in a given subnational region of a host country. While each of the industrial and geographic perspectives makes important contributions to the literature in its own right, there is a lack of research to examine the joint sectoral and spatial spillover effects of inward FDI on the activities of new firm creation by local entrepreneurs in a host country or regions. This paper intends to fill this 5 and inter-regional spillover effects of FDI; and coefficients of the forth variable (iv) capture the inter-sectoral and inter-regional spillover effects of FDI, respectively.
We utilize the data from the Republic of Korea (hereafter Korea) to quantify the spillover effect of inward FDI across sectors and spaces on new firm creation during the period of [2000] [2001] [2002] [2003] [2004] . We chose the years 2000-2004 in our current study for the following three reasons. First, after the severe Asian Financial Crisis that devastated Korean economy in 1997-1999, the Korean government made two major policy shifts to revive the health of its national economic system under the restructuring programs guided by the International Monetary Fund (IMF). One was the transition from a development strategy heavily relying on foreign loans to one favoring inward FDI with the aim to attract and retain the advanced technologies associated with FDI. For attracting FDI, such proactive incentive packages as provision of preferential tax treatment and construction of industrial complex for manufacturing FDI were initiated (Korea, MOCIE, 2003) .
As a result, Korea was able to attract US$ 60 billion from capable foreign investors as inward FDI projects during the period of 1998 -2003, an amount which was more than double the 36 year total of US$ 24.6 billion over 1961 -1997 (Korea, MOCIE, 2003 . This remarkable accomplishment enabled the country to recover its status as one of the top four foreign exchange reserving nations in the world, and to graduate the bailout programs of IMF sooner than scheduled (Kim & Hwang, 2000; Athukorala, 2003; Nicolas, 2003) . The other was the formulation and implementation of strong incentive packages to help prospective entrepreneurs create small but knowledge-intensive and innovative new ventures during the tech booming period so as to strengthen the innovative ability of the economy and overcome the vulnerability caused by an over-dependence on large Korean conglomerates called chaebols. These two The natural input-output connections between the high-tech and low-tech sectors mean that the two equations presented above are interdependent. This interdependency is confirmed by the high value of the correlation coefficient between the two dependent variables, which stands at 0.81 (see Table 2 for the full correlation matrix). This means that the standard equation-byequation regression with the ordinary least square (OLS) estimator would generate distorted results. To address this interdependency issue, we specify these two equations as a simultaneous equations system, meaning that the two dependent variables are jointly dependent and each should enter the right-hand-side of the other equation (Greene 2008, Chapter 15) . Technical details of the estimation methods will be presented in Section 3 and the estimation results will be reported in Section 4, following the discussions on the theoretical foundations of industrial and geographical linkages of FDI spillovers and competition effects of FDI in Section 2.
This research makes several contributions to the literature on regional science, entrepreneurship, and international business studies. First, it represents one of the first attempts to investigate the joint sectoral and spatial explanations for the creation of indigenous firms stimulated by inward FDI. It enriches our theoretical understanding of the cause-effect connections between international factors (e.g., inward FDI) and domestic entrepreneurship 7 phenomenon (e.g., creation of indigenous firms), specifically in terms of geographic proximity and industrial value-chain and technology linkage. Second, it demonstrates an effective empirical approach for assessing the potential impact of inward FDI on new firm creation by uncovering FDI spillover effects within and across regions/sectors. In this way, it quantifies to what extent the different combinations of the intra-/inter-sectoral and intra-/inter-regional FDI spillovers affect new firm creation in a host country. Third, its findings may have important implications for the location strategy of firms and for regional economic development. Because both the sectoral and spatial proximities between FDI activities and entrepreneurial initiatives are important engines for fostering firm creation activities which sequentially generate new jobs and wealth in the locality, mechanisms facilitating entrepreneurship through easy access to FDI activities within the host and proximate geographical regions and closely related industrial sectors would promote economic growth and development in the region.
Theoretical background
As discussed earlier, foreign-owned MNEs are generally deemed as being more efficient than indigenous firms in host countries. This is mainly because MNEs possess superior knowledgebased firm-specific advantages to effectively overcome the social and economic obstacles associated with foreign market entry (Caves 1974 (Caves , 1996 Zaheer 1995; Wang, 2006 2007 ). As such, MNEs implementing FDI projects usually act as knowledge and information providers to indigenous entrepreneurs in the host countries (OECD 2000) . We argue that the close proximity between the sources and beneficiaries of FDI spillovers in terms of both [ Figure providers and recipients belong to the same or neighboring social groups (Blau, 1977; McPherson and Smith-Lovin, 1987; Sorenson and Stuart, 2001 ). The former effects are called 'intra-sectoral' spillovers, and the latter 'inter-sectoral' spillovers.
Together with the sectoral spillovers, indigenous entrepreneurs' founding activities may be stimulated by various inward FDI projects located not only in the same region, but also in the neighboring regions (i.e., Spatial Spillovers). These channels are emphasized by the localization theory of entrepreneurship (Acs et al. 2013; Audretsch and Feldman 2004; Stuart and Sorenson 2003; Von Hipple 1994) . The localization theory argues whether knowledge providers and recipients belong to the same or close neighboring geographic regions is critical in facilitating new firm creation activities. The former relationships are 'intra-regional' whereas the latter ones are 'inter-regional'.
The industrial channels of FDI spillovers
According to the social distance argument, the accumulation of common experience can be made possible only when participants interact with each other in the same or closely linked social groups including industrial sectors (Blau, 1977; McPherson and Smith-Lovin, 1987; Sorenson and Stuart, 2001 (Berry and Taggart 1998; Covin et al. 1990) . Following the perspectives of labor similarity and technology similarity, it is natural to expect that the spillover effects of FDIfunded high-tech manufacturing operations on the firm creation activities in the host market are stronger when the new firms operate in the same high-tech sector than in the relatively remote low-tech sector. sector, resulting in reduced opportunities and increased costs for the entry of domestic entrepreneurial firms, as will be further discussed in Section 2.3.
The geographical channels of FDI spillovers
Strong existing customer-supplier relations across industries would facilitate new firm creation when input suppliers and customers are readily available in a given region and its close neighboring regions. Knowledge spillover mechanism also indicates that knowledge and ideas flow more easily between firms and employees located nearby in geographical proximity. As such, it is worth highlighting that both labor pooling and input sharing mechanisms may effectively facilitate knowledge spillovers in locality.
The localization theory of knowledge spillovers posits that sticky knowledge is essential in a successful commercialization process of new and entrepreneurial ideas, and that such a knowledge possesses highly localized characteristics in geographic proximity (Acs et al. 2013; Audretsch and Feldman 2004; Stuart and Sorenson 2003; Von Hipple 1994) . This means that, when knowledge recipients (i.e., indigenous entrepreneurs in this research) are located in proximity to knowledge providers (i.e., inward FDI by MNEs) within the same region or near neighboring regions, it helps the prospective entrepreneurs exploit the knowledge from MNE operations more easily and thus facilitating their firm creation activities.
On the other hand, it provides convenience for MNE operations to build backward and forward networks with indigenous entrepreneurial firms. Sticky local knowledge may spill over to recipients in more remote regions ( 
Competition effects of FDI
While the above discussed agglomeration and spillover effects are beneficial to the entrepreneurial firm creation, the opposite side of the same coin is competition effects which exert negative influence on the firm creation activities. Generally speaking, a firm is 3 Model specification and estimation methods
Model Specification
To investigate the spillover effects of inward foreign direct investment (FDI) on the variation in new firm creations across high-versus low-technology industrial sectors and geographic regions, we specify the following two equations: one for new firm creation in the high-tech sector and the other for new firm creation in the low-tech sector. Due to the natural input-output connections between the two sectors, we treat these two equations as a simultaneous equations system. 
Sectoral and spatial FDI spillover variables
'Sectoral & Spatial FDI Spillover Variables' in equations (1) and (2) represent the four channels of joint sectoral and spatial FDI spillovers as captured in Figure 1 : (a) intra-regional and intrasectoral, (b) intra-regional and inter-sectoral, (c) inter-regional and intra-sectoral, and (d) interregional and inter-sectoral. To operationalize these four channels in an econometric model, we construct the following set of variables.
The first two key variables are the density of FDI projects in the high-tech sector and low-tech sector, respectively, in region i and year t -1, denoted as To capture the inverted 'U'-shaped curvilinear relationship between each of the above four sectoral and spatial FDI spillover variables and each of the two dependent variables as discussed in Section 3.1, the squared terms of the above four variables, i.e., 1 , 2 ) (
The adoption of a one-year lag is a natural accommodation to the fact that FDI spillovers would take time and furthermore, such adoption of a time-lag for independent variables is also popular in the literature (e.g., among others, Fritsch and Falck 2007; Sutaria and Hicks 2004) . By incorporating these operational variables which represent the four channels of sectoral and spatial FDI spillovers, Equations (1) and (2) can be reformulated as follows: Because cheap labor forces are key resources for labor-intensive manufacturing, local wage rates would be negatively correlated to the level of firm creation activities in the low-tech sector in particular. More generally, rising wage rates would increase the opportunity costs of selfemployment and the cost of hiring workers, and therefore, exerting a negative impact on firm creation activities in both sectors. However, it is worth noting that a positive relationship might be possible between the local wage rate and the level of firm creation activities in the high-tech sector, because a high wage rate may signal the high quality of human capital in the region (Zucker et al. 1998 ). The fifth location variable is the variation in regional tax level, which is proxied by the per capita total tax revenue of the local government in region i and year t -1 and denoted as TAXPC i,t-1 . On the one hand, a higher level of local tax revenue would enable the local government to provide better infrastructure and other public services which are conducive to new firm creation. On the other hand, it is acknowledged in the literature that increases in effective business tax burdens in a jurisdiction decrease entry rates of new firms to the jurisdiction and such negative effects are strongest in industries characterized by higher relative profitability or value-added margin (Kneller and McGowan 2012; Papke 1991). Therefore, we may expect that the net effects of TAXPC i,t-1 on the high-tech and low-tech sectors are different.
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In our regression equations, we take natural logarithm of all above location variables to reduce skewness. We also include local industrial complex dummies (ICD), which indicate the existence of one or more industrial complex established by the local government with the aim to increase the attractiveness of the region to both new and old firms, and control for regional and 
As discussed in Section 2 and above, we would expect  to be negative. 
Estimation method
As discussed in the introduction, the input-output linkages between the two sectors mean that the two equations presented above are interdependent and should be treated as a simultaneous To satisfy the order condition for identification in the 3SLS full system estimation, we identify that the variable lnTAXPC i,t-1 in equation (5) would exert more significant impact on the activities of new firm creation in the high-tech sector than in the low-tech sector because the former is typically characterized by a higher value-added margin than the latter, as suggested in the literature (Kneller and McGowan 2012; Papke 1991) . In contrast, we identify that the population variable lnPOP i, t-1 in equation (6) and inter-industry linkages, the accumulation of production factors, and the spillovers of technology (Bhat et al. 2014) . On the other hand, many firms crowding into the same region and same industries may intensify competition and make it more costly for local prospective entrepreneurs to secure financial resources, hire workers, access network partners, share common infrastructure, and/or locate affordable land for their new firms (Folta et al. 2006) . Because of these countering effects, theoretical predictions on the relationship between the scale of 5 Because the performance of these two variables in our major 3SLS and system GMM regressions is insignificant, we exclude them in the major regressions. agglomeration and the activity level of new firm creation would be ambiguous. In the regression equations, we take natural logarithm of these two instrumental variables.
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As we will see in Section 4, the 3SLS full system regression indicates that the system can be reduced to a recursive system and furthermore the 3SLS recursive system regression shows that the error terms of the two equations are not correlated: therefore, we can further apply the system GMM estimator as suggested by Arellano and Bover (1995) and Blundell and Bond (1998) 
Empirical results
[ to Korea was North America (36.2%), followed by Europe (28.7%) and Asia-Pacific (27.6%).
When the data coverage is narrowed down to manufacturing industries, the most important source region became Europe (34.5%), followed by Asia-Pacific (31.7%) and North America (20.5%). In terms of inward FDI to Korea made by 2001 Fortune Global 500 companies over the same period, the dominant portion was made by European MNEs for both the overall investment (55.5%) and investment in manufacturing industries (52.8%). The above figures indicate that European and American MNEs were the major contributors of both capital investment and knowledge spillovers to the Korean economy.
[ Tables 3-5 go about here] 6 It is worth mentioning that for the least squares estimators, the correlations between location control variables have no impact on the unbiasedness of estimates although the correlations may affect the variances of the estimates (Greene 2008) . In addition, the VIF statistics for the full set of explanatory variables is 8.97 for the high-tech equation and 8.95 for the low-tech equation, respectively, which are less than the popularly accepted critical value of 10. Therefore, multicollinearity in general or among locational control variables is not a serious problem in our empirical analysis. Table 3 reports the results of 3SLS estimation of the full system. It first confirms the endogeneity of (NewFirm Low-Tech ) it variable in the high-tech equation because its coefficient is positive and statistically significant at the 1% level. In contrast, the role of (NewFirm High-Tech ) it in the low-tech equation is insignificant because its coefficient is indifferent from zero. These two results indicate that the full system can be reduced to a recursive system. We present the results of 3SLS estimation of the recursive system in Table 4 .
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Both Tables These results indicate that in the high-tech sector, there are significant FDI spillover effects from both the intra-regional and intra-sectoral channel and inter-regional and intra-sectoral channel, and furthermore, the effects follow an inverted 'U'-shaped curvilinear pattern. However, all coefficients of inter-sectoral spillover variables are not significant. This contrast indicates that for new firm creation in the high-tech sector the statistically significant effects of FDI spillover come from the same sector within the same region and across the surrounding regions. On the other hand, it is also worth noting that although the effect of the intra-sectoral and intra-regional spillovers is numerically stronger than that of intra-sectoral and inter-regional one, the difference is not statistically significant. is also interesting to note that in the full system estimation, the numerical strength-rank of the spillover effect in the low-tech sector is from the inter-sectoral and intra-regional effect (the strongest) to the intra-sectoral and intra-regional one (the second strongest), followed by intrasectoral and inter-regional, and the insignificant double inter-ones; furthermore the differences among the first three are not statistically significant. Table 4 shows that the correlation coefficient between the error terms of the two recursive equations is very small (0.0193) and statistically insignificant (p = 0.5108). Therefore, it is justified to apply the system GMM estimator to each of the two equations independently and allow for endogeneity of the FDI density variables in the estimation. 7 Table 5 reports the system GMM results. It can be seen from the table that the two regressions pass the specification tests of Hansen's J, Difference-in-Hansen, AR(1) and AR(2), which indicate that our selected set of instrument variables (IVs) is statistically valid, the potential endogeneity of inward FDI is appropriately addressed, and the two models are well-specified. Interestingly, the more 7 There may be a potential endogeneity issue between new firm creation activities and inward FDI. Foreign firms may be attracted to certain geographic regions or industrial sectors because these regions or sectors offer the same degree and type of opportunities that attract local entrepreneurial firms such as a cluster of established firms, an abundance of cheap workforce, affordable land, etc. In addition, foreign capital injections may improve the economic performance of regions, thus further enhancing new opportunities for prospective entrepreneurs (Aitken and Harrison 1999) . A lack of control for such potential endogeneity may generate biased and inconsistent empirical results. Table 3 , although the system GMM results are slightly more conservative in terms of the significance levels of the coefficients of the intra-sectoral spillover variables in the high-tech sector. This consistence shows the robustness of our results with respect to the alternative and valid estimation method.
In addition to the asymmetry of the estimation results of sectoral and spatial variables between the high-tech and low-tech equations, the results on location variables are also asymmetric. First, while the coefficients of both market size variables (GRPPC i, are positive and significant in the low-tech equation as conventionally expected for more domestic and local market oriented low-tech industries (Keeble and Walker 1994), they are either insignificant or even have negative signs in the high-tech equation, which would be a reflection of the fact that high-tech industries in Korea basically have an international and interregional focus. Second, the coefficient on wage variable is negative and significant in the low-tech equation, which is in line with the labor cost constraint to the labor-intensive low-tech manufacturing (Audretsch and Vivarelli, 1996; Fritsch and Falck 2007) , but it is positive and significant in the high-tech equation and this supports the argument that high-tech firms are in favor of locating in regions with high quality of human capital which is typically signaled by a high wage rate (Zucker et al., 1998) . Third, the coefficient on land available for building factories is positive and significant in the low-tech equation, but negative and significant in the Following the convention in presenting 3SLS results, we report the results of the firststage estimation of the full system in Table A .1 of the appendix. To integrate these three perspectives, this study specifies a simultaneous equations system with one equation for new firm creation in high-tech sector and the other for new firm creation in the low-tech sector. We employ 3SLS to estimate the full simultaneous equations system and employ both 3SLS and system GMM to estimate the two recursive equations. In addition to the above insightful findings and their policy implications, this study further contributes to the regional science, entrepreneurship, and international business literature by integrating both the sectoral and spatial perspectives in modeling the effects of FDI spillovers on the activities of indigenous new firm creation and by developing a consistent and compact framework for such modeling and testing. This modeling framework and the associated empirical testing methods are clearly applicable to similar firm-level data from other countries.
Future research in this direction would be able to check the extent to which the findings of this research can be generalized.
Two limitations of this study are worth mentioning. First, this study does not consider the heterogeneous country-of-origin effects of inward FDI projects, but it is well-acknowledged that FDI projects agglomerating with peers from countries in the proximity of the home country typically make stronger impacts on host country economies than agglomerating with those from remote countries (Rugman, 2005) . Future research could examine this issue by dividing FDI projects into sub-groups based on country of origin. Second, the dichotomy of high-tech versus low-tech division might be too simple and it reduces the inter-sectoral spillover effects to a oneway traffic from the high-tech to the low-tech sector. Future research should work with more sectors than two. Notes. The same as in Table 3 . 
